Apoptosis and DNA degradation induced by 1-methyl-4-phenylpyridinium in neurons.
Apoptosis is a prominent mechanism of programmed cell death in lymphocytes and in cancer cells not previously found in neurons. We have identified apoptosis and internucleosomal DNA degradation in cultures of cerebellar granule neurons. 1-methyl-4-phenylpyridinium, a selective neurotoxin that destroys the dopaminergic nigrostriatal pathway and results in a parkinsonian syndrome, increases the rate of apoptosis and kills cerebellar granule cells in culture via induction of programmed cell death. Inhibition of gene expression in granule cells with cycloheximide prevents the MPP(+)-induced apoptosis and the DNA fragmentation. Our findings demonstrate a new pathway of neuron death and suggest the possibility that neurodegenerative diseases may result from the inappropriate activation of programmed cell death by apoptosis.